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In a recent letter, Olejarz et. al.[1] conjecture the
asymptotic shape of a crystal, grown by depositing cubes
inside a three dimensional corner, by generalizing the
known two dimensional results consistent with the sym-
metries of the problem. The conjecture differs from nu-
merical simulations by 0.9%, but the discrepancy is as-
cribed to a slow approach to the asymptotic answer. We
do Monte Carlo simulations which avoid these transients
and conclude that the conjecture is inconsistent with our
numerical results.
The growth model in Ref. [1] is a solid on solid (SOS)
model where the integer height z(x, y) at a lattice point
(x, y) is constrained by z(x, y) ≤ min[z(x− 1, y), z(x, y−
1)], with the boundary conditions z(x, y) =∞ if x < 0 or
y < 0. At time t = 0, z(x, y) = 0 for x, y ≥ 0. With rate
1, z(x, y) increases by 1 provided the new configuration
is a valid one. The conjecture for the asymptotic shape,
when projected along the (1/
√
3, 1/
√
3, 1/
√
3) direction,
reduces to x = y = z = wt, where w = 1/8.
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FIG. 1: On projecting the surface of the crystal onto the
(1, 1, 1) plane, a triangular lattice is obtained. If hi is the
height at a site on sublattice i, then hi mod 3 = i. In addition,
|hi − hj | < 3 for all nearest neighbor pairs 〈ij〉.
The growth velocity in any direction is a function of
the local slope ∂z/∂x and ∂z/∂y, and is best determined
using a different set of boundary conditions when these
slopes are uniform everywhere [2]. Thus, for measuring
w, we project the growing crystal onto the (1, 1, 1) plane
to obtain a restricted solid on solid (RSOS) model on a
triangular lattice, to which we apply periodic boundary
conditions. The heights on sublattice i of the triangular
lattice (see Fig. 1) is i modulo 3. In addition, there is a
constraint |hm− hn| < 3 for nearest neighbor sites m, n.
With rate 1, the height at a site increases by 3 provided
the new configuration satisfies the RSOS condition. The
periodic boundary conditions restores translational in-
variance, and we measure in the steady state the fraction
of sites that can increase in height. It is straightforward
to see that this fraction is identical to w.
We consider systems of size L× L where L = 30× 2n,
with n = 0, . . . , 5. The steady state averaged data for w
is shown in Fig. 2, where the error in each data point is
estimated by doing many independent runs. We estimate
w = 0.12606(2), different from the conjectured value w =
1/8 = 0.125. While our estimate for w is consistent with
the simulation results in Ref. [1], the discrepancy from
1/8 can no longer be ascribed to transients. We also
observe that w reaches its asymptotic value as L−θ with
θ ≈ 1.25 (see inset of Fig. 2).
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FIG. 2: The difference between the velocity w(L) and the
asymptotic result w(∞) as a function of system size L for
different w(∞). The curve is roughly a straight line for
w(∞) = 0.126065. For smaller (larger) w(∞), the data
curve upwards (downwards). Inset: w(L) against L−1.25 is
a straight line with intercept larger than 0.126.
It may be that the asymptotic shape is a linear combi-
nation of the two solutions outlined in Ref. [1]. If that is
the case, the relative weights have to be shown to be inde-
pendent of ∂z/∂x and ∂z/∂y. This is again best demon-
strated on a triangular lattice with appropriate boundary
conditions.
∗ Electronic address: rajeev@imsc.res.in
2[1] J. Olejarz, P. L. Krapivsky, S. Redner and K. Mallick,
Phys. Rev. Lett. 108, 016102 (2012).
[2] R. Rajesh and D. Dhar, Phys. Rev. Lett. 81, 1646 (1998).
